Statins inhibit high glucose-mediated neutrophil-endothelial cell adhesion through decreasing surface expression of endothelial adhesion molecules by stimulating production of endothelial nitric oxide.
Neutrophil-endothelial adhesion is a crucial step in vascular inflammation, which is recognized as the direct cause of atherosclerosis-mediated serious diseases. We demonstrated previously that high glucose increased adhesion in a protein kinase C (PKC)-dependent manner within 48 h through increasing surface expression of endothelial adhesion molecules. On the other hand, statins, used for patients with hypercholesterolemia, have been shown to decrease the incidence of atherosclerosis-mediated diseases, but direct effects of statins on endothelial cells remain unclear. In this study, we examined the effects of these compounds on high glucose-mediated neutrophil-endothelial adhesion with respect to the participation of PKC and nitric oxide (NO). After human endothelial cells were cultured for 48 h in high glucose medium, neutrophils from healthy volunteers were added and allowed to adhere for 30 min. Adhered neutrophils were quantified by measuring their myeloperoxidase activities, and surface expression of endothelial adhesion molecules was determined with an enzyme immunoassay. Both pravastatin (0.05 microM) and fluvastatin (0.5 microM) significantly attenuated the adhesion mediated by 27.8 mM glucose for 48 h through decreasing surface expression of endothelial adhesion molecules (intercellular adhesion molecule-1, P-selectin, and E-selectin). NO synthase inhibitors reduced the inhibitory effects of statins, whereas statins did not affect the adhesion mediated by a PKC activator. These data suggest that statins act directly on endothelial cells to inhibit expression of adhesion molecules and neutrophil adhesion mediated by high glucose through increasing endothelial NO production, but not by inhibiting PKC.